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Management of polymicrobial infections

1. Recognize the clinical condition with high risk of polymicrobisms
2. Prescribe appropriate empiric therapy to cover all possible pathogens in
infections with a high incidence of polymicrobial etiologies

POLYMICROBIAL BACTERIAL AND FUNGAL INFECTIONS
ventilator associated pneumonia
abdominal sepsis
primary bacterial peritonitis
biliary tree infections in liver transplant patients
bloodstream infections in immunodepressed patients
Bacterial super-infections in fungus balls

Management of polymicrobial infections

1. Recognize the clinical condition with high risk of polymicrobisms
2. Prescribe appropriate empiric therapy to cover all possible pathogens in
infections with a high incidence of polymicrobial etiologies
3. Give the right value to the different micro-organisms in relation to clinical,
microbiological and epidemiological variables

3. Give the right value to the different micro-organisms in relation
to clinical, microbiological and epidemiological variables

The role of Candida spp in intra-abdominal infections

Empiric treatment options in the management of complicated intra-abdominal
Weigelt JA Clev Clin J Med 2007; 74: S29
infections

Polymicrobial isolates remain the hallmark of intra-abdominal infections

In clinical comparative trials on IAI, not unexpectedly, patients in both
treatment groups who had polymicrobial infections had a lower rate of
successful outcomes compared with those who had monomicrobial infections

Diagnosis and Management of Complicated Intra-abdominal Infection in Adults and
Children: Guidelines by the Surgical Infection Society and the Infectious Diseases
Society of America
Solomkin JS et al, Clin Infect Dis 201 0; 50: 1 33–64

Empiric antifungal therapy for Candida is not recommended for adult and
pediatric patients with community acquired intra-abdominal infection
Patients with health care–associated intra-abdominal infection are at
higher risk of Candida peritonitis, particularly patients with recurrent
gastrointestinal perforations and surgically treated pancreatic infection.
Preemptive antifungal therapy may decrease the incidence of Candida
peritonitis in such high-risk patients.
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Candida as a risk factor for mortality in peritonitis

Montravers P et al, Crit Care Med, 2006

Design: A multiple-center, retrospective, case-control study conducted in ICU pts
Setting: 17 ICUs in teaching and nonteaching hospitals.
Patients: Cases were patients operated on for peritonitis with Candida cultured from the

peritoneal fluid, whereas controls were operated patients free from yeast. Cases and controls
were matched for type of infection, SAPS II, age, and time period of hospitalization.
Matching Process: 109 patients with a positive culture for Candida species in the peritoneal
fluid obtained during surgery were selected as eligible cases for the study and 211 patients
satisfying the inclusion criteria were selected as controls

Study population
Cases

Controls

Duration MV

16 + 17

11 + 14

Length of ICU stay

23 + 24

16 + 16

37%

26%

Death

Nosocomial peritonitis
Cases

Controls

<.01

18 + 17

13 + 16

<.01

<.01

26 + 25

18 + 18

<.01

48%

28%

<.05

A multicentre study of antifungal strategies and outcome of Candida spp. peritonitis in
intensive-care units.

Montravers P et al - Clinical Microbiology and Infection, Volume 1 7 Number 7, July 201 1

Prospective, non-interventional study in 271 adult intensive-care unit (ICU)
patients with proven invasive Candida infection who received systemic antifungal
therapy (France, 2005–2006). Of these patients, 93 (median age 65 years, SAPS
score II 52) had Candida peritonitis, including 73 nosocomial peritonitis, 53
concomitant bacterial peritoneal infections and 26 candidaemias.
In addition to fungi, 103 bacteria were identified in the peritoneal fluid of 53
patients with up to three different species per patient. The most frequent
organisms were Enterobacteriaceae (n = 47), enterococci (n = 16) and anaerobes
(n = 15).

The case fatality ratio was 38% (35/93) in ICU and
41% (38/92) at discharge from hospital.

Candida Peritonitis: An Update on the Latest Research and Treatments.

Carneiro HA, et al, World J Surg. 201 1 Oct 6. 35: 2650–2659

Management of polymicrobial infections

1. Recognize the clinical condition with high risk of polymicrobisms
2. Prescribe appropriate empiric therapy to cover all possible pathogens in
infections with a high incidence of polymicrobial etiologies
3. Give the right value to the different micro-organisms in relation to clinical,
microbiological and epidemiological variables
4. Discriminate between invasive and colonizing strains

4. Discriminate between invasive and colonizing strains

The significance of Candida spp isolation from pulmonary specimens
in ICU patients

The

significance

of

Aspergillus spp isolation from pulmonary

specimens in non neutropenic subjects

Significance of the isolation of Candida spp. from airway samples in critically ill pts:
a prospective, autopsy study
Meersseman W et al, Intensive Care Med 2009; 35: 1 526–1 531

****negative histology

Clinical Practice Guidelines for the Management of Candidiasis: 2009 Update
by the Infectious Diseases Society of America
Pappas PG et al Clin Infect Dis 2009; 48: 503–35

WHAT IS THE SIGNIFICANCE OF CANDIDA ISOLATED
FROM RESPIRATORY SECRETIONS?
Growth of Candida from respiratory secretions rarely indicates invasive
candidiasis and should not be treated with antifungal therapy (A-III)

The clinical significance of Candida colonization of respiratory tract secretions in
critically ill patients
Delisle MS et al J Critical Care 2008; 23: 1 1 –1 7

Methods: Retrospective analysis of the Canadian ventilator-associated
pneumonia study. Patients were divided into 2 groups according to the
isolated presence or absence of Candida in the respiratory tract enrollment
culture.
Length of mechanical ventilation, intensive care unit and hospital stay, and
mortality outcomes between groups were compared.
On 639 eligible patients, 114 (17.8%) were colonized with Candida in the
enrollment culture.

The clinical significance of Candida colonization of respiratory tract secretions in
critically ill patients
Delisle MS et al J Critical Care 2008; 23: 1 1 –1 7
OUTCOMES OF PATIENTS WITH AND WITHOUT COLONIZATION
Colonized
N= 114

Noncolonized
N = 525

RR (95%CI)

28 d mortality

23.7%

16.4%

1.45 (0.99-2.12)

ICU mortality

21.1%

13.9%

1.51 (1.00-2.29)

Hosp mortality

34.2%

21.0%

1.63 (1.20-2.20)

Colonized
N = 114

Noncolonized
N = 525

p

Time on ventilator

10.9

8.1

.06

ICU length of stay

14.1

11.6

.07

Hosp length of stay

59.9

38.6

.006

The clinical significance of Candida colonization of respiratory tract secretions in
critically ill patients
Delisle MS et al J Critical Care 2008; 23: 1 1 –1 7
RISK FACTORS for HOSPITAL MORTALITY – LOGISTIC REGRESSION

OR

95% CI

Candida colonization of respiratory tract secretions

2.38

1.38-4.11

Older age

1.06

1.04-1.08

Increased number of comorbidities

1.38

1.11 -1.70

Admission for neurologic disorders

2.48

1.28-4.78

Impact of Candida species on clinical outcomes in patients with suspected ventilatorassociated pneumonia
Delisle MS et al - Can Respir J Vol 1 8 No 3 May/June 201 1

A retrospective analysis of the Canadian ventilator-associated pneumonia (VAP) trial
was conducted. Only patients with suspected VAP whose initial cultures failed to
grow any known pathogens were included.

Impact of Candida species on clinical outcomes in patients with suspected ventilatorassociated pneumonia
Delisle MS et al - Can Respir J Vol 1 8 No 3 May/June 201 1

Multivariable logistic regression analysis of hospital mortality with interactions

Candida Colonization of the Respiratory Tract and Subsequent Pseudomonas
Ventilator-Associated Pneumonia
Azoulay E et al, Chest, 2006
In 803 immunocompetent critically ill patients receiving MV for > 2 days, the incidence
of pneumonia in patients with and without respiratory-tract Candida colonization was
compared. Patients were matched on study center, admission year, and MV duration.
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Candida albicans impairs macrophage function and facilitates Pseudomonas aeruginosa
pneumonia in rat

Damien Roux et al - Crit Care Med 2009 Vol. 37, No. 3

Definition pneumonia: macroscopic aspect of pulmonary inflammation + lung
bacterial count 104 CFU per instilled lung (solid line).

48 hours after an instillation of 104 CFU of P. aeruginosa.

Candida albicans impairs macrophage function and facilitates Pseudomonas aeruginosa
pneumonia in rat

Damien Roux et al - Crit Care Med 2009 Vol. 37, No. 3

Effect of C. albicans on macrophages function

Reactive oxygen species (ROS) production by alveolar macrophages

Ability of Candida albicans Mutants To Induce Staphylococcus aureus Vancomycin
Resistance during Polymicrobial Biofilm Formation
Harriott MH & Noverr MC Antimicrob Ag Chemother 201 0; 54: 3746

Usefulness of the “Candida score” for discriminating between Candida colonization
and invasive candidiasis in non-neutropenic critically ill patients: A prospective
Leon C et al Crit Care Med 2009; 37: 1 624 –1 633
multicenter study

The Candida Score was calculated as follows

total parenteral nutrition

+1

surgery

+1

multifocal Candida colonization

+1

Severe sepsis

+2

Usefulness of the “Candida score” for discriminating between Candida colonization
and invasive candidiasis in non-neutropenic critically ill patients: A prospective
Leon C et al Crit Care Med 2009; 37: 1 624 –1 633
multicenter study

Pulmonary aspergillosis in patients with COPD: incidence, risk factors, and
outcome.
Guinea J et al, Clin Microbiol Infect 201 0; 1 6: 870–877

Outcome of patients at day 120 from admission

Infected
Non-infected

Pulmonary aspergillosis in patients with COPD: incidence, risk factors, and
outcome.
Guinea J et al, Clin Microbiol Infect 201 0; 1 6: 870–877
Predictive variables
Multivariate analysis

Galactomannan in BAL. A Tool for Diagnosing Aspergillosis in ICU Patients
Meersseman W et al, Am J Respir Crit Care Med 2008; 1 77: 27–34

BAL for culture and GM detection, serum GM levels, and CT scan were obtained for all
included patients with signs of pneumonia. Patients were classified as having proven,
probable, or possible IA. A total of 110 patients out of 1,109 admissions were eligible.
There were 26 proven IA cases

GM in BAL

GM in SERUM

Using a cutoff index of 0.5, the sensitivity and specificity
of GM detection in BAL fluid was 88 and 87%, respectively

A prospective comparison of galactomannan in BAL for the diagnosis of
pulmonary invasive
aspergillosis in medical patients under intensive care:
Comparison with the diagnostic performance of galactomannan and of (1-> 3) – β
– D glucan chromogenic assay in serum samples
Acosta J et al, Clinical Microbiology and Infection 201 1 Jul; 1 7(7): 1 053- 60

The diagnostic utility of paired GM in BAL and serum GM and BG assays in critically ill
patients at risk of fungal pneumonia were prospectively assessed.
Out of 847 admissions 51 patients were eligible.
There were 9 Invasive Aspergillosis (4 proven, 5 probable), 3 proven Pneumocysitis jirovecii
pneumonia cases and one mixed case (probable IA and proven PJP).

POLYMICROBIAL FUNGAL INFECTIONS
OPPORTUNISTICS INFECTIONS IN AIDS
PJP + mucosal candidiasis

POLYMICROBIAL VIRAL AND FUNGAL INFECTIONS
Secondary fungal diseases (PJP, Aspergillus spp and Candida spp) during
Cytomegalovirus infection in immunocompromised patients

Update and Review: State-of-the-Art Management of Cytomegalovirus Infection and
Disease Following Thoracic Organ Transplantation
David R. Snydman et al - Transplantation Proceedings, 43, S1 –S1 7 (201 1 )

Aspergillus Colonization of the Lung Allograft Is a Risk Factor for Bronchiolitis
Obliterans Syndrome
S. S. Weigt et al - American Journal of Transplantation 2009; 9: 1 903–1 91 1

Univariate Cox regression for risk factors of pre-BOS Aspergillus colonization

Epidemiology of Invasive Mold Infections in Allogeneic Stem Cell Transplant Recipients:
Biological Risk Factors for Infection According to Time after Transplantation

Carol Garcia- Vidal et al - Clinical Infectious Diseases 2008; 47: 1 041 –50

Risk factors for invasive mold infection among 1248 patients who received allogeneic hematopoietic stem cell
transplants at Fred Hutchinson Cancer Research Center (Seattle, WA), 1998–2002.

Risk factors and prognosis of invasive fungal infections in allogeneic stemcell
transplantation recipients: a single-institution experience
P. Zhang et al - Transpl Infect Dis 201 0: 1 2: 31 6–321

Univariate analysis identifed 3 risk factors of IFI:
• donor availability
• use of high-dose steroid
• CMV infections

In patients with or without CMV infections, the incidence of IFI
was 29.3% and 12.7%, respectively (P=0.001)

Multivariate analysis confirmed use of high-dose steroid (risk ratio [RR]=1.73, 95%
confidence interval [CI] 1.01-3.01, P=0.05) and CMV infections (RR=2.08, 95% CI: 1.203.62, P=0.009) as independent risk factors of IFI

Risk factors for Pneumocystis jirovecii pneumonia in kidney transplant recipients and
appraisal of strategies for selective use of chemoprophylaxis
M. G. J. de Boer et al - Transplant Infectious Disease 201 1 : 1 3: 559- 569

Multivariate analysis of baseline and contemporary risk factors for the development of Pneumocystis
pneumonia (PCP) in kidney transplant recipients

… problem

CMV pneumonia

… problem

PJ pneumonia

How to treat and diagnose an allogeneic stemcell transplant recipient, who has CMVDNA and dyspnoea not responding to ganciclovir, with a CT scan like this?

The patient has low platlets count
The patient is neutropenic
Ganciclovir could be myelotoxic
Cotrimoxazole could be myelotoxic

... or this

